Schistosomiasis is one of the most widespread parasitic diseases in the world. During the past decade numerous schistosomiasis control projects in many developing countries have shown that control of snail vectors by molluscicides can be a rapid and efficient means of reducing or eliminating the transmission of this disease.1}
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Molluscicides of plant origin are currently receiving considerable attention in the hope that these toxins will be harmless to nontarget organisms and will be rapidly biodegraded.2) In the course of our screening for naturally occurring molluscicides,3~5) wefound that the crude methanol extract of fresh leaves from the East African medicinal plant Calpurnia aurea (Papilionaceae)6>7) possesses molluscicidal activity against the South American snail Biompholaria glabratus. Two quinolizine alkaloids were isolated from this extract, and identified by spectroscopic methods. We now describe the isolation, activity and structure elucidation of these alkaloids. An analysis of proton-proton connectivities by high resolution GOSY experiments is also reported. The crude methanol extract was dispersed into water and the aqueous suspension was extracted with hexane, ether and ethyl acetate. Each of these fractions was monitored by the previously described assay for molluscicidal activity.5) The ether extract showedactivity and was further fractionated by silica gel column chromatography (0.5% CH3OH-CHCI3) followed by reversed-phase (C18) liquid chromarography (70% CH3OH-H2O) to give two major components (1, 2), one of which (2) showed strong molluscicidal activity. The non-active component (1) NMRspectrum was analyzed by high resolution 2D 'COSY' NMR.The two-dimensional map of 1 displayed in Fig. 1 clearly indicates that the 1H-1H correlation of the virgiline portion of the spectra possesses a continuous spin system. The assignment denoted in Fig. 1 was confirmed by ID double resonance experiments. Only one set of a doublet of doublets (/= 13 and 3 Hz), predicted for both 17a-H and 17/?-H, was clearly observable at 3.07 ppm. This signal collapsed to a doublet (/=3Hz) upon irradiation of its geminal counterpart at 2.60 ppm. From an examination of the molecular model of 1, the signal at 3.07 ppmwas assigned to 17a-H, which is closer to the N-l lone pair, and enhance the signal at 2.60ppm to 17/?-H having its coupling with 7-H at 2.00ppm. Careful inspection of the 2D NMRcontour map revealed the occurrence of a cross peak due to a long-range coupling between 7-H and 9-H, indicating that the bond of H(7)-C(7)-C(8)-C(9)-H(9) had a coplanar Wconfiguration. The signals due to ring A through D protons were readily assigned by following the connection with the bridge-head protons, 7-H and 9-H respectively. Since the TV-16 lone pair of electrons probably caused deshielding of the %-exo proton, one of the C-8 methylene protons bearing the rather low field chemical shift value (1.91 ppm) was positioned at 8-exo.
This assignment was supported by the presence of the cross peak arising from the long-range coupling between 17/?-H and %-endo H. Thus, the 2D NMRdata were in perfect agreement with the structure identified for O-(2-pyrolylcarbonyl)-virgiline (1), of which N-l6 has the normal pyramidal hybridization, with its lone pair in an axial orientation.
CD-
CD - The data clearly indicated that this component is a dehydro-derivative of 1,13) and the analysis of the 2D NMR spectrum identified the structure as 2,3-dehydro-O-(2-pyrrolylcarbonyl)-virgiline 2, previously isolated from B. membranaceae}1^The nature of all the proton signals of 2 are also shown in 2a. Although the structures of 1 and 2 are very similar, the magnitude of their molluscicidal activity is dramatically different: B. glabratus were killed within 48hr by a solution containing 1 30 ppm of the 2,3-dehydro-derivative 2. In contrast to this, 1 did not kill B. glabratus even at a concentration of 1000 ppm.
